We report on magnetization, specific heat and resistivity experiments on single crystals of the novel heavy Fermion compound Ce 3 PdIn 11 . At ambient pressure the compound exhibits two successive transitions at T 1 = 1.63 K and T N = 1.49 K into incommensurate and commensurate local moment antiferromagnetic states, respectively, before becoming superconducting below T c = 0.42 K. The large values of dB c2 /dT and B c2 = 2.8 T imply that heavy quasiparticles form the Cooper pairs. Thus, Ce 3 PdIn 11 is the first ambient pressure heavy Fermion superconductor where 4f electrons are simultaneously responsible for magnetic order and superconductivity.
emerges from the proximity to a zero temperature magnetic transition, so called quantum critical point (QCP). The shared debate in these disparate classes of materials concerning the pairing mechanism is the nature of the magnetism and its relationship to superconductivity.
In terms of clarifying this debate, HF materials have proven to be a fruitful playground [1, 2] . It was demonstrated that in these systems magnetism can evolve either through a spin-density wave (SDW) induced by Fermi surface nesting of itinerant f-electrons, and consequently the SC in a way that is analogue to that of conventional superconductors with spin fluctuations taking over the role of phonons (e. g. , Ref. [3] ), or the magnetism has a different origin namely ordering of local moments. This has dramatic consequences. At the QCP the electronic quasiparticles disintegrate leading into a sudden reconfiguration of the Fermi surface. The concepts of "nesting" and "gluing" become meaningless requiring a whole new description of electron pairing. More intriguing, in CeRhIn 5 superconductivity and local moment (LM) magnetism coexist in a certain region of the phase diagram [5, 6] implying that a single 4f state has to be both localized, to account for the magnetism, and itinerant due to participation in the superconductivity. Experiments performed on an appropriate HF system that can be probed by a myriad of techniques, in particular spectroscopic ones, could help in deciding between the pairing mechanisms [7] [8] [9] [10] .
This work reports on single crystals of Ce 3 PdIn 11 (or simply 3111). We will show that in this stoichiometric HF compound, local moment antiferromagnetism and superconductivity (SC) compete at ambient pressure. The compound which has been synthesized in polycrystalline form together with Ce 5 Pd 2 In 19 only recently [11] , is a new member in the Ce n T m In 3n+2m family. It can be regarded as "intermediate step" between the cubic CeIn 3 and tetragonal Ce 2 PdIn 8 . Ce 3 PdIn 11 crystallizes in the typical tetragonal structure (space group P 4/mmm) based on the AuPt 3 -type (CeIn 3 -block) and PtHg 2 -type (T In 2 ) units alternating along the c-axis as depicted in the upper inset of Fig. 1 . Plate-like single crystals with mass up to ∼ 1 mg were grown by indium self-flux method using high purity starting materials (Ce 99.9% and additionally purified by SSE, Pd 99.995% and In 99.999%) in the ratio 3:1:25-50 (for details concerning growth and sample homogeneity see Ref. [12] ). From single crystal X-ray diffraction data refinement we obtained the lattice parameters yielding a = 4.6896(11)Å and c = 16.891(3)Å in good agreement with literature data [11] . A remarkable peculiarity of the structure is that it possesses two inequivalent crystallographic whereas the Ce1-site occupies the 2g position. Its surrounding atoms are identical with the Ce-atoms in Ce 2 PdIn 8 . Only the distances are slightly increased. The synthesis of the respective non-magnetic La and Y-3111's was unsuccessful so far. Experiments were performed on samples from different batches. CeRu 2 (Si 1−x Ge x ) 2 [19] and CeRuSiH 1.0 [20] . These tetragonal compounds exhibit two antiferromagnetic transitions (e. g. 5.6 K and 1.8 K for (Ce 0.8 La 0.2 )Ru 2 Si 2 and at 7.5 K and 3.1 K for CeRuSiH 1.0 ). In close analogy we assign the first peak at T 1 to an incommensurate AFM ordering while the second one at T N would hence correspond to a transition into a commensurate structure (or locking in). The most intriguing feature in the specific heat appears around T c = 0.39 K and indicates the transition in a superconducting phase as is evident from corresponding resistivity data. The small discrepancy in bulk T c and the onset of SC in the resistivity (T c ≈ 0.5 K) is not unusual, see for example CeIrIn 5 [21] . In order to accurately determine the superconducting transition we assumed an idealized jump at From comparison with for example, CeRuSnH 1.0 [20] we infer that the magnetic transitions in Ce 3 PdIn 11 are strongly field dependent. The effect of an applied magnetic field on the T -dependence of the specific heat is presented in Figure 3 . For B c and in fields < 2.5 T the transition T 1 shifts to lower temperatures while T N remains mainly unaffected (Fig. 3a) . At B ≈ 3 T both transitions seem to merge before they split again in higher fields. Of particular interest is the shape of the lower peak. For B ≥ 5 T it is sharp compared to low field data, suggesting a possible first order transition. The situation is different when the field is applied perpendicular to c-axis. As displayed in (2) interaction, is interfered by the initial increase of T 1 which would be due to first aligning the moments in the tetragonal basal plane. This magnetic structure closely resembles that for Ce 2 RhIn 8 [16] . It is noteworth that this compound exhibits a field-induced first order phase transition below its antiferromagnetic one [24] . T N in [29] which is consistent with the assumption that the 3111 structure is more 3-dimensional and hence T c is reduced [3] . On the other hand, the parameters of CeIrIn 5 are even lower (T c = 0.4 K ; B ⊥c c2 = 0.53 T ; −dB ⊥c c2 /dT = 2.53 T/K) [30] hinting that the distance to the QCP, still to be determined for Ce 3 PdIn 11 , and consequently the strength of magnetic fluctuations, play an important role in the size of T c as well. Estimating of some important parameters which characterize the unconventional SC state in Ce 3 PdIn 11 is straightforward. In accordance with common practice using BCS theory and deduced values for T c , ρ 2K and γ, we find a BCS coherence length of ξ 0 ≈ 12 nm as T → 0. This is comparable to the mean free path of the quasiparticles, l tr = 45 nm. The London penetration depth yields a rather high value, i. e. , λ L = 922 nm (for T → 0). The Ginzburg-Landau parameter in the "pure limit" (l ≫ ξ 0 ) is estimated to be κ GL ≈ 82. Such a high value is common for high-T c but found in HF materials as well (CeCoIn 5 = 108 [31] ; Ce 2 PdIn 8 = 21 [29] ). 
